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Abstract
Objective To assess the impact of fast food restaurants adding calorie
labelling to menu items on the energy content of individual purchases.
Design Cross sectional surveys in spring 2007 and spring 2009 (one
year before and nine months after full implementation of regulation
requiring chain restaurants’ menus to contain details of the energy
content of all menu items).
Setting 168 randomly selected locations of the top 11 fast food chains
in New York City during lunchtime hours.
Participants 7309 adult customers interviewed in 2007 and 8489 in
2009.
Main outcome measures Energy content of individual purchases, based
on customers’ register receipts and on calorie information provided for
all items in menus.
Results For the full sample, mean calories purchased did not change
from before to after regulation (828 v 846 kcal, P=0.22), though a modest
decrease was shown in a regression model adjusted for restaurant chain,
poverty level for the store location, sex of customers, type of purchase,
and inflation adjusted cost (847 v 827 kcal, P=0.01). Three major chains,
which accounted for 42% of customers surveyed, showed significant
reductions in mean energy per purchase (McDonald’s 829 v 785 kcal,
P=0.02; Au Bon Pain 555 v 475 kcal, P<0.001; KFC 927 v 868 kcal,
P<0.01), while mean energy content increased for one chain (Subway
749 v 882 kcal, P<0.001). In the 2009 survey, 15% (1288/8489) of
customers reported using the calorie information, and these customers
purchased 106 fewer kilocalories than customers who did not see or
use the calorie information (757 v 863 kcal, P<0.001).
Conclusion Although no overall decline in calories purchased was
observed for the full sample, several major chains saw significant
reductions. After regulation, one in six lunchtime customers used the
calorie information provided, and these customers made lower calorie
choices.
Introduction
Obesity prevalence in the United States is at an all-time high
for both adults and children; the most recent data report that a
third of adults and 17% of children and teenagers are obese.
1 2
In an effort to refocus the fight against obesity, elected officials
and public health professionals are shifting towards legislative
policies that alter the food environment to facilitate healthier
nutritional choices.
3 Among such initiatives are soda taxes,
restrictions on food marketing to children, updating nutrition
guidelines for schools and public procurement, regulation of
vending machines, and moratoria on licensing fast food
establishments.
4-6Requiringchainrestaurantstoprinttheenergy
contentoftheirmealsisonesuchintervention.SinceNewYork
City’s regulation was passed in 2006, which required chain
restaurants to include the calorific value for all items on menus
andmenuboards,otherUSjurisdictionshaveintroducedsimilar
policies.
7 The Patient Protection and Affordable Care Act,
approved in March 2010, will require calorie labelling at chain
restaurantsnationwide.IntheUnitedKingdom,28organisations
have pledged to implement similar labelling in 2011 as part of
the Department of Health’s voluntary Responsibility Deal
programme.
8 These include some food chains that have been
required to provide calorie labels in New York City.
Several studies support an association between fast food
consumption and excessive energy intake.
9-12 Studies also show
that customers often underestimate the number of calories in
restaurant meals.
13-15 Before 2007, nutrition information was
seldom available at the point of purchase. Even when the
information was available in the store, few customers saw it.
16-18
Requiring calorie information to appear on menus and menu
boards can potentially affect energy intake by increasing
consumer awareness of the high energy content of many menu
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RESEARCHitems,informingconsumerdecisionmaking,andbyencouraging
chains to offer and promote lower calorie options.
Because this was an innovative policy when it was introduced,
only limited data on the effectiveness of calorie labelling were
available before its approval. Earlier studies were generally
conducted in experimental settings where participants were
asked to make a meal selection from a predefined menu. A
recent review of these studies showed mixed results.
19 More
recent studies using similar designs also have divergent results.
Whileonestudyfoundthatparticipantswhosawpostedcalorie
information ordered fewer calories,
20 a second found no
significantdifferencesincaloriesorderedbetweenintervention
and control groups.
21 A third study found an effect on parents’
food choices for young children but no effect on the adults’
choices.
22
Other studies used customer receipts or sales data to track
changes in calories purchased. Elbel and colleagues used
customerreceiptscombinedwithsurveystocomparepurchasing
patterns one month before and two months after the full
enforcement of the New York City regulation in a limited
number of fast food stores in four low income neighbourhoods
and found no measurable effect on calories purchased.
23 A
second study combining sales data with customer surveys at
full service restaurants found that customers who used calorie
information ordered 75 fewer kilocalories, on average, than
before.
24 A third study, which used sales data for more than 100
million transactions at Starbucks, found a 6% decrease in
caloriesperpurchaseinNewYorkCityafterthecalorieposting
regulation went into effect and no loss of revenue.
25 A more
recent study of the implementation of a similar menu labelling
law in Washington State looked at purchases in one Mexican
food restaurant chain only and did not find a change in mean
calories purchased.
26 While these studies begin to assess the
potentialimpactofcalorielabellingoncaloriespurchased,there
is limited research on the effects of repeated exposure to such
labelling at a population level or longer term impacts on
consumer purchasing patterns.
The New York City Board of Health first approved a calorie
labelling regulation in December 2006. In January 2008, after
a lawsuit had successfully challenged the initial regulation, the
city approved a second health code regulation requiring chain
restaurantswith15ormorestoresnationwidetoprovidecalorie
information prominently on all menus, menu boards, and item
tags.
27 Calorie information was required for all items with a
name and a price, and had to be adjacent to and at least as
prominent as item name or price. This regulation became
effective in March 2008, and full enforcement with fines began
in late July 2008.
This paper reports on changes in lunchtime purchases at fast
food chains in New York City since the implementation of the
city’scalorielabellingregulation.Specifically,thisstudyfocuses
on two outcomes: change in mean energy (kcal) purchased by
all customers for each food chain (the hypothesised impact was
a 5% reduction in mean kilocalories per purchase), and
difference in mean energy per purchase by self reported
awareness and use of calorie information (the hypothesised
difference was 10%).
Methods
Sample
The sampling frame consisted of all 1625 licensed store
locations from the 13 chains that together accounted for almost
90% of the locations covered by the 2006 regulation (some
smaller chains were excluded). From this list, we randomly
selected 300 locations. Sites that had closed or were located in
shopping malls or airports were excluded, resulting in a total
of 275 locations in the 2007 sample. The same locations were
revisited in spring 2009. At follow-up, 22 locations had closed
or did not allow data collection, and these were replaced with
restaurants of the same chain in the same or adjacent zip code.
Anticipating that customer volume would vary greatly across
neighbourhoods, we set targets for data collection at 55
customers or 2 hours for each location. Because published data
needed to inform sample size calculations were limited at the
time, we estimated the likely mean value and variation in
kilocalories per purchase from a study of adolescents.
28
Assuming a coefficient of variation in kilocalories purchased
of 38% and conservatively assuming a design effect of 4, we
would require a sample of 3600 for each survey to have 80%
power to detect a 5% reduction in mean energy (kcal) from
before to after regulation. To allow for stratified analyses and
ensure sufficient sample sizes by fast food chain, we set the
target at 10 000 for each survey.
Of the 13 chains in the study sample, two were coffee chains
with 109 locations. Data for these two coffee chains were
excluded from this analysis because purchasing patterns were
so different at these chains, with over 60% of purchases limited
to a single drink. Results presented here focus on lunchtime
calorie intake for 11 fast food chains with 168 locations.
Data collection
Data collection was conducted for nine weeks in spring 2007
and spring 2009, from late March through early June.
Three-person data collection teams were stationed in front of
the sampled locations during weekdays, for 12–2 pm at fast
food chains and 2–4 pm at the two coffee chains. Adult
customers were approached as they entered the restaurant and
asked to provide their register receipts when exiting and to
completeabriefsurvey;a$2Metrocard(apublictransportpass)
was offered as an incentive. In addition to collecting their
receipts,theteamsaskedcustomerstoconfirmthatthepurchase
wasforthemselvesonlyandtodescribetheirpurchase,including
any customisations they requested. All were asked if they saw
calorie information in the restaurant and, if so, whether the
information affected their purchase. The teams recorded each
customer’s sex based on observation. In 2009, customers were
also asked their age and residential zip code. Surveys were
conducted in English only. The institutional review board of
the city’s health department determined that the study did not
requireethicalapprovalasitwasanevaluationofapublichealth
intervention.
Data entry
Each item purchased was entered as it appeared on the
customer’s receipt. Additional information obtained through
the customer survey was also entered (that is, extra items,
condiments, order modifications, and diet (low calorie) v
non-diet beverage). We used the calorie information posted on
the websites of each restaurant chain at 1 March 2007 and 1
March 2009 to ascribe a value to each item, including extras or
customisations (such as extra cheese, sauce, or salad dressing).
If the customer did not provide details about added items (for
example, not specifying the type of salad dressing or dipping
sauce),weassignedthelowestcaloricvaluewithinthatcategory.
Datawereaggregatedbycustomertocalculatetotalkilocalories
per purchase.
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The two outcomes of interest were: (1) change in mean energy
content (kcal) per purchase before and after regulation, and (2)
mean energy content (kcal) purchased among customers who
said that they used the calorie information when deciding what
to order. The second outcome is limited to the period after
regulation,whenallfoodchainslabelledmenuitemswithcalorie
information. All analyses adjusted for the clustered sample
design, a first stage random sample of stores and second stage
of customers within stores. Two tailed t tests with α<0.05 were
used to test for differences in mean energy before and after
regulationandbetweencustomerswhousedcalorieinformation
and those who did not.
We used two linear regression models to estimate change in
calories per customer from before to after regulation. The first
(model 1) controlled for restaurant chain, sex, and
neighbourhood poverty. Model 2 further controlled for the
numberoffooditemspurchased,beveragepurchased,andcost.
Because food and beverage items purchased and cost can
potentiallybeeitherconfounders—forexample,throughsecular
trends or mechanisms of action through which calorie labelling
affectspurchases—weanalysedthedatawithandwithoutthese
adjustments. Two similar linear regression models were used
to estimate differences in mean calories after regulation (2009
only)betweencustomerswhoreportedusingcalorieinformation
and those who did not. In addition to the variables mentioned
above, these models also include customer age and
neighbourhood of residence (data collected in 2009 only).
Neighbourhoodpovertyvaluesforstorelocationandcustomer’s
residential zip codes were calculated as the percentage of
householdsinthezipcodethatwerebelow200%ofthenational
poverty level, based on US census data for 2000. The 2007
purchasecostswereadjustedforinflationto2009costs.
29Cases
withmissingdataforanyofthesevariableswereexcludedfrom
theregressionmodels.SPSS18.0(SPSS,Chicago,IL)wasused
for all analyses.
Results
Register receipts and surveys were collected from a total of
7750 customers in spring 2007 and from 8730 customers in
spring 2009 at 168 fast food chain locations during lunchtime
hours (at the two coffee chains, 4038 receipts and surveys were
collected in 2007 and 3981 in 2009). Data were excluded if the
purchase was for more than one person, if the customer’s order
could not be identified, or if calorie information for any menu
item could not be determined. The final study sample for the
11lunchtimechainsincluded7309customersfor2007and8489
for 2009. Overall, more than 80% of all customers were
approached; the response rate for these customers was 60%. In
2007 only the Subway sandwich chain provided calorie
information for a small number of items, for which they made
health claims. In 2009, all chains included in this study were
largelyincompliancewiththenewregulation.Non-compliance
was limited to variations in font sizes or background colours;
in some cases, chains did not clearly post calorie information
on in-store promotional materials.
Table 1 presents the sample distribution for 2007 and 2009 by
fast food chain, customer demographics, and descriptive
statisticsforthepurchases.Thistablealsoshowsthepercentage
of customers who reported using the calorie information.
McDonald’s and Subway each account for a quarter of all
restaurants in the study and together account for 58% of all
receipts collected. Conversely, the three pizza chains together
account for 12% of the restaurants included, while their
customersaccountforonly4%ofreceiptscollected.Thesample
distributions by fast food chain were similar for the two time
periods. In both periods women made up about half of the
sample,andathirdofreceiptscamefromstoresinhighpoverty
neighbourhoods. Purchasing patterns were similar in the two
time periods; however, slightly fewer customers purchased a
beveragein2009(54%,comparedwith58%in2007,P<0.001).
The average cost across all purchases, adjusted for inflation,
increased by 42 cents.
Overall,15%ofcustomersreportedusingthecalorieinformation
when deciding on their purchase for that day. This was higher
at the two sandwich chains, Subway and Au Bon Pain, where
over 20% of customers reported using the posted calorie
information (table 1). Women were more likely to report using
calorie information (18% v 13% of men, P<0.001), as were
customers in stores in the wealthiest neighbourhoods (19% v
17% in neighbourhoods with moderate poverty and 12% in
stores in the poorest neighbourhoods; p<0.001). This pattern
was similar by neighbourhood of residence. The youngest
customers(18–24yearolds)weretheleastlikelytoreportusing
calorie information (11% v 16% of older customers, P<0.001).
Customers who reported using calorie information also
purchased fewer food items on average (1.77 v 2.03, P<0.001),
and fewer purchased a beverage (51% v 54%, P=0.03). There
was no difference in purchase price between customers who
reportedusingcalorieinformationandthosewhodidnot($5.19
v $5.07, P=0. 07).
At lunch locations, unadjusted pre-regulation mean energy
content per purchase ranged from a low of 555 kcal at Au Bon
Pain to a high of 1309 kcal at Pizza Hut. At hamburger chains,
the means were within 100 kcal across the three chains, with a
low of 829 at McDonald’s and a high of 924 at Burger King.
Mean energy at the two chicken fast food chains were similar
(927 kcal at KFC and 949 at Popeye’s), while mean energy
content per purchase across the three pizza chains was more
varied. The post-regulation data show similar trends between
chains (table 2).
After regulation, three major chains with large sample sizes
showed statistically significant reductions in mean energy
content per purchase: a 44 kcal reduction at McDonald’s (829
v 786, P<0.02), 80 kcal reduction at Au Bon Pain (555 v 475,
P<0.001), and 59 kcal reduction at KFC (927 v 868, P<0.001).
Together, these three chains represent 42% of all customers in
our study. One chain, Subway, showed a significant increase in
mean energy content per purchase (749 v 882 kcal, P<0.001).
Overall,combiningunadjusteddatafromthe11fastfoodchains,
there was no significant change in mean calories per purchase
from before to after regulation (828 v 846 kcal, P=0.22) (table
2).
Customers who reported using the calorie information after
regulationpurchased106fewercalories,onaverage,compared
with customers who didn’t see or didn’t use the information.
This difference was highest at hamburger chains, where
customers who reported using calorie information reduced the
mean energy content of their purchases by >130 kcal compared
withothercustomers.Thereductionwassignificantatsixchains
and overall (P<0.001). This pattern held for both men and
women, for all age groups, and across neighbourhoods (table
3).
Regression models
In order to control for some of this variability between chains
and changes in the composition of the sample from 2007 to
2009, we used linear regression models to estimate kilocalories
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variables included in these multivariate models, and tables 4
and 5 present the results of the regression analyses.
Difference in mean energy content of purchase
before and after regulation
Model1estimateschangeinmeanenergyforallpurchasesfrom
beforetoafterregulation,adjustingforrestaurantchain,poverty
level for the store location, and sex of customers (table 4). The
results of this model are similar to the crude estimates in table
2,withanon-significant15kcalincreaseafterregulation.Model
2—which adds adjustments for the type of purchase, including
number of food items, whether a beverage was purchased, and
inflationadjustedcost—producesadecreaseof20kcalinmean
energy content per lunchtime purchase, from 847 kcal in 2007
to 827 kcal in 2009 (P=0.01) (table 4).
Difference in mean energy content of purchase
by use of calorie information
The two models presented in table 5 compare energy content
perpurchasebetweencustomerswhoreportedusingthecalorie
information in 2009 with all other customers in 2009. After
adjustment for restaurant chain, neighbourhood poverty, age,
and sex, the customers who reported using calorie information
purchased an average of 96 fewer kilocalories compared with
customers who didn’t use the information (model 1). After
furtheradjustmentforpurchasetype,includingnumberofitems,
beverage purchase, and cost, customers who reported using
calorie information purchased 78 fewer kilocalories than those
who did not (782 v 859 kcal, P<0.001).
Discussion
Summary of findings and relevant contextual
issues
Overall, there was no change in mean energy content of
lunchtime purchases from fast food chains after introduction of
calorie information for all menu items. However, this finding
was not uniform across all the chains, with some showing
significant reductions in mean energy intake, and one showing
a significant increase.
Analyses by chain are, of course, limited as some chains had
small sample sizes based on the study design. The variability
that was evident by chain is probably due to several factors,
includingchangesincustomerpurchasingpatternsandchanges
inmenuoptionsandpromotionsoverthetwoyearsofthestudy.
For example, reductions in mean energy per purchase were
evidentatchainswithabroaderrangeofmenuitems,including
McDonald’s and Wendy’s.
On the industry side, chains that introduced new lower calorie
menu items were among those that showed a reduction in mean
energy content per purchase. For example, customers of Au
BonPain,whichlaunchedits“Portions”menuinMarch2008,
30
reduced their energy content per purchase by 14%, and
customers of KFC, which added grilled chicken to its fried
chicken menu in April 2009,
31 reduced their energy content per
purchaseby6%.Conversely,theimpactofeconomicincentives
on food choices was evidenced by the sharp increase in mean
energy per purchase at Subway coinciding with the promotion
of a super sized portion—the “$5 foot-long”—first introduced
nationally in 2008.
32 This is somewhat surprising because
Subway promotes weight management and was the only chain
to provide calorie labelling for some food items in 2007. In
2007, one in four of the Subway customers in the study sample
purchased a “foot-long” sandwich, and this had increased to
three in four by 2009.
Changes in the mean energy content of purchases from chains
withlowcustomervolumeinthesamplecouldnotbeaccurately
assessed. Despite this variability across chains, the data show
a modest 20 kcal decrease for the sample as a whole when sex,
neighbourhood poverty, items purchased, and cost are held
constant.Theunadjusteddatadidnotshowasignificantchange
in mean calories purchased; however, there was an increase in
mean cost, and fewer diners purchased a beverage. While these
changes may be outcomes of calorie labelling, they could also
beconfoundersindicatingachangeinthecustomerprofileover
thetwoyears.Eithermodelisplausible,andbotharepresented.
Importantly, self reported use of calorie information was
associated with lower calorie purchases. One in six customers
reported using the calorie information when making their fast
foodpurchase;comparedwithothercustomers,thesecustomers
purchased an average of 96 fewer kilocalories overall after
adjustment for demographics; this translates to 11% lower
energy content for these customers. While these numbers may
be small, an 11% reduction in energy content per meal for one
insixfastfood purchases could haveasubstantialpublic health
impact.Further,nonegativeunintendedconsequencesofcalorie
labelling were identified.
Although fast food customers in the high poverty
neighbourhoods were less likely to report using the calorie
information, those who did so in these neighbourhoods showed
reductionsinkilocaloriespurchasedsimilartothoseinwealthier
neighbourhoods, contrary to the findings of Elbel et al.
23 If the
proportion of calorie aware consumers were raised through
education, prominent labelling of energy content of groceries,
or other public campaigns to complement the regulation, it is
possible that the proportion of customers using calorie
information effectively might also increase. Likewise, as the
new national calorie labelling regulation is implemented, we
expectthattherewillbeadditionalpressuresonchainrestaurants
to offer and promote lower calorie items.
As more people rely on foods prepared outside the home, there
isastrongandgrowingconsensusthatconsumerswanttoknow
what they are eating so that they can make informed choices.
Requiring that fast food chains supply calorie information
provides a valuable resource for those customers who choose
to use it. Although public opinion on the measure was not
assessed in this study, high levels of support (84%) have been
reported.
33
On the industry side, there is growing evidence that this
regulation may provide an incentive to companies to offer
healthier options or reformulate their most popular products. It
isworthnotingthattheindustryinitiallyopposedtheregulation
buteventuallyreverseditspositionandsupportedthelegislation
that created the new national requirement in the US; some of
these companies have pledged to provide the information
voluntarilyintheUnitedKingdom.Researchershavespeculated
thatadisclosureregulationcouldinitiateavirtuouscycle,where
changes in New York City’s fast food restaurants may spur
change in other regions or food sectors.
34 Since the New York
City regulation took effect, various news media have reported
changes to menus by affected establishments. For example, the
sandwich chain Cosi’s has switched to using a low fat
mayonnaise in its sauces,
35 saving 350 calories on some
sandwiches; Starbucks switched from whole milk to 2% fat
milkasitsdefault
36;andApplebee’shasamenuofchoicesunder
550calories.
37Morechangesinmenuofferingsmaybeexpected
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2011.
Strengths and limitations of the study
This study is among the first to assess the population level
effects of a calorie labelling regulation. By analysing customer
purchases for a random sample of the most common fast food
chains in New York City, the data represent the average fast
food weekday lunchtime purchase.
Despite its advantages, this study has several limitations. First,
the data are limited to New York City, and the external validity
of the findings is as yet unknown. Furthermore, customers may
be eating fast food more or less often; which would not be
captured by this study design. Customers who saw and used
calorie information may have been differently motivated from
those who did not, and certain chains are likely to attract
customerswhomaybemoreinclinedtousecalorieinformation.
However, it may be the case that posting calories increases
awarenessforallcustomers,andwemightexpectthepercentage
ofcustomerswhousecalorieinformationtoincreaseovertime.
Our objective data represent energy (kcal) purchased, not
consumed.Wehadtorelyoncustomers’reportingastowhether
they used the calorie information and whether the food was for
themselves alone, and these could be subject to reporting bias.
Although it is possible that customers did not consume
everything they bought, research suggests that availability is a
strong predictor of calories consumed.
38 39
Because the lunchtime street intercept method limited the
amountofdatathatcouldbecollected,demographicinformation
and data on customers’ frequency of fast food consumption
were limited, especially in the baseline period. It was therefore
not possible to assess differences between those exposed to the
information more or less frequently or those belonging to
different demographic groups. The use of a lunchtime only
samplealsoprecludedanalysisoftheeffectsofcalorielabelling
at other mealtimes.
This analysis does not attempt to distinguish between the
multiplepotentialmechanismsbywhichcalorielabellingcould
affecttheenergycontentofpurchases,suchaschangesinmenu
offerings, more informed consumer choice, or differences in
pricing or promotion; nor does it seek to isolate the effects on
consumer choice alone. Each one of these mechanisms can and
should be an object of separate study.
The study design does not include a control group, so secular
trends that may have affected the results could not be isolated.
Because the adoption of the city’s calorie labelling regulation
was delayed, the time between the two data collection periods
was extended from one to two years, potentially encompassing
morevariabilitythananticipated.Interveningfactors,including
the severe economic downturn, may have affected customer
purchasing patterns in 2009, such as by seeking greater
perceived value for their money or by increasing or reducing
patronage.
Conclusions and policy implications
Results from this study suggest that there is a positive effect of
calorie labelling on energy intake at some major chains, and
that use of the information is clearly associated with lower
calorie purchases across chains. However, a clear reduction in
energy intake across the full sample was not found. A strong
research agenda is needed for nutrition interventions. It will be
particularly important to assess the energy content of fast food
purchases periodically as restaurant chains reformulate menu
itemsorchangetheirmenuofferingsinresponsetothenational
legislation. Systematic tracking of changes to fast food menus
would also be useful, in terms of energy, nutrients, and pricing,
toexaminetheindustryresponsetopolicyrequirements.Calorie
labelling is only one part of a framework to address the obesity
epidemic. Additional strategies are needed to reduce energy
intakeonapopulationbasis.Specialattentionshouldbefocused
on educating consumers on how to interpret and use nutrition
information. Definitive assessments of the full impact and
effectiveness of calorie labelling will require a long term
perspective as calorie labelling goes national and expands to
other countries and chains have greater incentives to modify
their menus.
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RESEARCHTables
Table 1| Details of lunchtime purchases from fast food outlets in New York City: stores and customers in samples for 2007 and 2009 and
customers seeing and using calorie information in 2009. Values are numbers (percentages) unless stated otherwise
Use of calorie information, 2009 All receipts
No of
stores
(n=168)
Yes as proportion
of total
P value of
difference Yes (n=1288)* No (n=7073)*
P value of
difference 2009 (n=8489) 2007 (n=7311)
1288/8489 (15.2) Outlet:
417/2815 (14.8) <0.001 417 (32.4) 2353 (33.3) 0.001 2815 (33.2) 2454 (33.6) 45 (27) McDonald’s
135/1223 (11.0) 135 (10.5) 1077 (15.2) 1223 (14.4) 1075 (14.7) 22 (13) Burger King
79/567 (13.9) 79 (6.1) 481 (6.8) 567 (6.7) 434 (5.9) 11 (7) Wendy’s
471/2047 (23.0) 471 (36.6) 1545 (21.8) 2047 (24.1) 1830 (25.0) 47 (28) Subway
31/150 (20.7) 31 (2.4) 118 (1.7) 150 (1.8) 159 (2.2) 2 (1) Au Bon Pain
66/569 (11.6) 66 (5.1) 493 (7.0) 569 (6.7) 421 (5.8) 11 (7) KFC
40/465 (8.6) 40 (3.1) 414 (5.9) 465 (5.5) 357 (4.9) 5 (3) Popeye’s
1/55 (1.8) 1 (0.1) 52 (0.7) 55 (0.6) 44 (0.6) 10 (6) Domino’s
7/58 (12.1) 7 (0.5) 49 (0.7) 58 (0.7) 81 (1.1) 6 (4) Pizza Hut
7/202 (3.5) 7 (0.5) 193 (2.7) 202 (2.4) 206 (2.8) 5 (3) Papa John’s
34/338 (10.1) 34 (2.6) 298 (4.2) 338 (4.0) 250 (3.4) 4 (2) Taco Bell
Sex:
538/4177 (12.9) <0.001 538 (41.8) 3586 (50.7) 0.047 4177 (49.2) 3473 (47.5) — Men
732/419 (17.5) 732 (56.8) 3409 (48.2) 4194 (49.4) 3714 (50.8) — Women
— 19 (1.5) 85 (1.2) 119 (1.4) 124 (1.7) — Missing
Age (years)†:
158/1494 (10.6) <0.001 158 (12.3) 1316 (18.6) — 1494 (17.6) — — 18–24
412/2589 (15.9) 412 (32.0) 2143 (30.3) 2589 (30.5) — — 25–34
345/2165 (15.9) 345 (26.8) 1782 (25.2) 2165 (25.5) — — 35–44
350/1800 (19.4) 350 (27.2) 1768 (25.0) 1800 (21.2) — — ≥45
— 22 (1.7) 64 (0.9) 450 (5.3) — — Missing
Poverty by customer
residence†‡:
254/1375 (18.5) <0.001 254 (19.7) 1103 (15.6) 1375 (16.2) — — Low
459/2759 (16.6) 459 (35.6) 2256 (31.9) 2759 (32.5) — — Moderate
402/3438 (11.7) 402 (31.2) 2992 (42.3) 3438 (40.5) — — High
162/849 (19.1) 162 (12.6) 686 (9.7) 849 (10.0) — — Outside city
— 12 (0.9) 35 (0.5) 68 (0.8) — — Missing
Poverty by store
location‡:
477/2521 (18.9) <0.001 477 (37.0) 2023 (28.6) 0.001 2521 (29.7) 1974 (27.0) — Low
489/3183 (15.4) 489 (38.0) 2645 (37.4) 3183 (37.5) 2822 (38.6) — Moderate
323/2784 (11.6) 323 (25.1) 2412 (34.1) 2784 (32.8) 2508 (34.3) — High
Description of
purchase:
— 0.03 653 (50.7) 3812 (53.9) <0.001 4542 (53.5) 4211 (57.6) — Beverage
— <0.001 1.77 (1.1) 2.03 (1.3) 0.53 1.99 (1.2) 1.98 (1.2) — Mean (SD) No of
food items
— 0.07 5.19 (2.2) 5.07 (2.4) <0.001 5.09 (2.4) 4.67 (2.1) — Mean (SD) cost ($)
*Numbers do not add up to 8489 because some customers did not provide the information.
†Age and neighbourhood of residence were not collected in 2007.
‡Poverty is categorised by percentage of households in the store location or customer’s residential zip code that were below twice the national poverty level: <25%
in low poverty neighbourhoods, 25%–45% in moderate poverty neighbourhoods, >45% in high poverty neighbourhoods.
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RESEARCHTable 2| Change in mean energy content of lunchtime purchases from fast food outlets between 2007 and 2009, before and after introduction
of calorie labelling
Difference (P value)
Mean (95% CI) energy content/purchase (kcal)*
Spring 2009 Spring 2007
18.4 (0.22) 846.1 (825.9 to 866.4) 827.8 (806.5 to 849.0) Outlet:
−44.0 (0.02) 785.2 (758.9 to 811.5) 829.2 (802.6 to 855.9) McDonald’s
43.6 (0.10) 967.4 (928.1 to 1006.8) 923.8 (888.8 to 958.9) Burger King
−37.1 (0.31) 820.9 (771.3 to 870.5) 858.0 (807.1 to 908.8) Wendy’s
133.1 (<0.001) 882.3 (859.8 to 904.8) 749.2 (722.1 to 776.4) Subway
−80.0 (<0.001) 474.5 (455.2 to 493.8) 554.5 (513.4 to 595.6) Au Bon Pain
−58.9 (0.004) 867.8 (841.8 to 893.8) 926.7 (896.1 to 957.3) KFC
26.1 (0.48) 974.5 (943.0 to 1006.0) 948.5 (883.7 to 1013.2) Popeye’s
−280.2 (0.14) 1028.9 (862.4 to 1195.5) 1309.1 (978.8 to 1639.5) Domino’s
−96.2 (0.14) 942.8 (836.7 to 1048.8) 1039.0 (962.9 to 1115.1) Pizza Hut
−51.4 (0.57) 571.4 (486.9 to 655.8) 622.8 (468.5 to 777.1) Papa John’s
34.5 (0.54) 807.7 (764.6 to 850.9) 773.2 (670.3 to 876.1) Taco Bell
Sex:
14.7 (0.39) 901.0 (879.1 to 922.9) 886.3 (860.8 to 911.8) Men
21.5 (0.16) 792.7 (770.7 to 814.8) 771.2 (749.7 to 792.8) Women
Poverty by store location†:
23.9 (0.44) 829.9 (786.6 to 873.3) 806.1 (762.3 to 849.8) Low
16.9 (0.43) 849.0 (817.2 to 880.7) 832.0 (804.0 to 860.0) Moderate
17.5 (0.48) 857.6 (827.5 to 887.7) 840.0 (800.7 to 879.3) High
*1 kcal = 4.184 kilojoules.
†Poverty is categorised by percentage of households in the store’s zip code that were below twice the national poverty level: <25% in low poverty neighbourhoods,
25%–45% in moderate poverty neighbourhoods, >45% in high poverty neighbourhoods.
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RESEARCHTable 3| Difference in mean energy content of lunchtime purchases from fast food outlets in 2009 between customers who reported using
information on calorie labelling and those who did not
Difference (P value)
Mean (95% CI) energy content/purchase (kcal)*
Used information Did not use information
−105.7 (<0.001) 757.3 (732.0 to 782.5) 863.0 (841.6 to 884.4) Outlet:
−133.0 (<0.001) 673.4 (634.9 to 711.8) 806.4 (778.3 to 834.5) McDonald’s
−156.1 (0.003) 826.8 (754.7 to 898.9) 982.9 (941.3 to 1024.5) Burger King
−139.2 (0.002) 703.7 (636.9 to 770.5) 842.9 (788.9 to 897.0) Wendy’s
−90.6 (<0.001) 814.2 (785.5 to 842.9) 904.8 (879.9 to 929.7) Subway
−40.8 (0.23) 440.1 (375.2 to 505.1) 480.9 (471.1 to 490.7) Au Bon Pain
−23.3 (0.54) 849.3 (782.4 to 916.2) 872.6 (846.9 to 898.2) KFC
−101.4 (0.17) 878.8 (739.7 to 1017.9) 980.2 (944.1 to 1016.4) Popeye’s
−38.5 (—) 1000.0 (1000.0 to 1000.0) 1038.5 (864.8 to 1212.2) Domino’s
−308.3 (0.03) 691.8 (482.4 to 901.2) 1000.1 (923.2 to 1076.9) Pizza Hut
−141.8 (0.03) 434.6 (344.4 to 524.9) 576.4 (494.4 to 658.4) Papa John’s
90.2 (0.29) 886.9 (754.1 to 1019.7) 796.7 (742.6 to 850.8) Taco Bell
Sex:
−94.6 (0.003) 819.2 (788.4 to 849.9) 913.7 (890.1 to 937.4) Men
−99.0 (<0.001) 711.3 (681.8 to 740.9) 810.3 (787.1 to 833.6) Women
Age (years)*:
−64.8 (0.05) 821.6 (763.0 to 880.1) 886.4 (857.1 to 915.7) 18–24
−113.8 (<0.001) 784.1 (749.5 to 818.7) 898.0 (875.5 to 920.5) 25–34
−119.1 (<0.001) 765.5 (724.8 to 806.2) 884.6 (855.3 to 913.9) 35–44
−96.9 (<0.001) 682.9 (640.8 to 725.0) 779.8 (753.5 to 806.1) ≥45
Poverty by customer residence†:
−114.3 (0.002) 729.7 (675.3 to 784.1) 844.0 (799.5 to 888.4) Low
−101.6 (<0.001) 766.5 (733.5 to 799.6) 868.1 (844.3 to 892.0) Moderate
−107.7 (<0.001) 763.5 (721.6 to 805.3) 871.1 (844.6 to 897.7) High
−71.0 (0.05) 766.9 (717.6 to 816.2) 837.9 (788.5 to 887.3) Outside city
Poverty by store location†:
−114.8 (0.002) 737.1 (695.7 to 778.5) 852.0 (806.5 to 897.4) Low
−90.8 (<0.001) 774.2 (732.9 to 815.4) 865.0 (830.1 to 899.9) Moderate
−108.6 (0.003) 761.4 (711.8 to 811.1) 870.0 (838.2 to 901.8) High
*1 kcal = 4.184 kilojoules.
†Poverty is categorised by percentage of households in the store location or customer’s residential zip code that were below twice the national poverty level: <25%
in low poverty neighbourhoods, 25%–45% in moderate poverty neighbourhoods, >45% in high poverty neighbourhoods.
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RESEARCHTable 4| Results of linear regression analyses for mean energy content (kcal) of lunchtime fast food purchases in 2007 and 2009, before
and after introduction of calorie labelling
Model 2* Model 1*
P value
Mean (95% CI) energy
content/purchase (kcal) P value
Mean (95% CI) energy
content/purchase (kcal)
Estimated marginal means
— 847.5 (837.2 to 857.8) — 829.3 (813.6 to 845.0) 2007
— 827.3 (817.8 to 836.8) — 844.6 (831.6 to 857.6) 2009
Parameter estimates
— Reference — Reference 2007
0.01 −20.2 (−4.5 to −35.9) 0.12 15.3 (34.5 to −3.8) 2009
<0.001 −52.5 (−60.0 to −45.0) <0.001 −111.4 (−125.6 to −97.2) Sex (women–men)
0.05 36.5 (0.3 to 72.7) <0.001 −6.3 (−65.3 to 52.8) Poverty level of store
location†
Description of purchase:
<0.001 155.0 (139.6 to 170.3) — — No of food items
<0.001 33.7 (20.6 to 46.9) — — Beverage (0=No; 1=Yes)
<0.001 104.8 (98.7 to 110.9) — — Cost (inflation adjusted)
*Model 1 adjusted for restaurant chain, sex, and neighbourhood poverty. Model 2 further controlled for the number of food items purchased, beverage purchased,
and cost. Both models included a variable for chain, to adjust for change in customer volume across the two years.
†Poverty is a continuous variable defined as the percentage of households in the store’s zip code that were below twice the national poverty level.
Reprints: http://journals.bmj.com/cgi/reprintform Subscribe: http://resources.bmj.com/bmj/subscribers/how-to-subscribe
BMJ 2011;343:d4464 doi: 10.1136/bmj.d4464 Page 10 of 11
RESEARCHTable 5| Results of linear regression analyses for mean energy content (kcal) of lunchtime fast food purchases in 2009, by customers’ use
of information on calorie labelling
Model 2* Model 1*
P value
Mean (95% CI) energy
content/purchase (kcal) P value
Mean (95% CI) energy
content/purchase (kcal)
Estimated marginal means
— 859.4 (851.8 to 867.0) — 862.0 (849.0 to 875.2) Did not use information
— 781.6 (767.3 to 795.9) — 765.9 (743.0 to 788.9) Used information
Parameter estimates
— Reference — Reference Did not use information
<0.001 −77.8 (−62.3 to −93.4) <0.001 −96.2 (−71.8 to −120,7) Used information
0.08 −46.9 (−57.3 to −36.5) <0.001 −95.2 (−113.6 to −76.7) Sex (women–men)
Age (years):
<0.001 44.6 (27.9 to 61.3) <0.001 98.4 (63.3 to 133.5) 18–24
27.0 (13.4 to 40.5) 112.7 (89.5 to 125.9) 25–34
26.5 (14.1 to 39.0) 97.1 (71.6 to 122.6) 35–44
Reference Reference ≥45
Poverty level†:
0.02 40.1 (6.2 to 74.1) 0.10 63.7 (−13.3 to 140.6) Of customer residence
0.23 26.1 (−16.3 to 68.6) 0.78 10.4 (−63.2 to 84.1) Of store location
Description of purchase:
<0.001 148.6 (130.9 to 166.4) — — No of food items
0.003 25.2 (8.7 to 41.7) — — Beverage (0=No; 1=Yes)
<0.001 102.8 (96.4 to 109.2) — — Cost (inflation adjusted)
Models include city residents only (poverty level for customer residence could not be determined for non-city residents).
*Model 1 adjusted for restaurant chain, sex, and neighbourhood poverty. Model 2 further controlled for the number of food items purchased, beverage purchased,
and cost. Both models included a variable for chain, to adjust for change in customer volume across the two years.
†Poverty is a continuous variable defined as the percentage of households in the store’s zip code that were below twice the national poverty level.
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RESEARCH